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FEME
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1. # &

wEA 8% &8+ o8 miE &, Aé,
sheld-& 4 4 %20 BB Aol HmsE %
o BOR eyl HEhol £ B BE=E
olF BB Add B3I RALBS R HE
7} Folxl 3z Ytk ol RALES ZA ELE
& (low gold alloys), $R—-slele) 3 &4, 3k
#4B4 4 (base metal alloys) o2 o]
BV ERSBASES 1940 F£R BEH
PR WG RFEme] framework %S #
festeel wol FIASS I Hkellw WHMEIEE
#EHo s wo| FIAS T girh2? . o] € R
BE&EBEY B8 £88Y BY 2= &H5E
BEBRE HE 44 WIS o¥-: MEe HE
sluzle B o3 BE Y 183 40 4ABHE
¥ So] MBERS I v, EWESEE
s mEE BR2A ol WY MRS i

& =

f7Ele] Sy posTe .

&40 4l B 48 BEA M Eahd)
3 Eitkal BHE T e Bl EE
9} Boll Y4 HES wAE LY L RBR
Ao} Eahel o3 £Bol2Y] HHL BRE(O-
xic reaction), i (1issue lesion), &
Bo u (metallic taste), 23z BEKE
(hypersensitivity) £ BIKERS BE&AZR
F YE Aoz duizc®

KIS ER Fub ohzl Sl = A
2 pRe EEml hmBRe Blifri BT
Bol ol vk dRIMES] £9BE &
po WA REREMNAY BB BER BY
o W¥F YU BEKEST Huomd BAE A
A A EERAA Y B EmH A FES R T
2

o)W 7hx| M)A S WA Aol B Ak
NS Ml EeEs MRsH BE Al &K
3 MBIRRES 191920 iRy U BREEn B
2,20 EESEEHE W ERAH S, BT
K2 FIRY Ml ERE B meEge=s
FES ] Sk £ solAY) MbsERS &
YEB KREo| #l=5x ®EEHA Jebvdie i
EFHo) BB XHo) Wi, M BEH
Bl B3I B A B3k

olol] THE 1FU BRAA £ERIHREH
&Bo 2 FEASE KL &4 (Dong Myung A
~45, Dong Myung AP-35) 3 JE&BAEE (Ve
rabond, Rexillium, NPG)aslz #igel 4%
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wEm Bmane dolnsl AT ke —HoR
A olE frdol WU ARGE REE BT
29 giE A EENE doleh

I. ®EBRMH 2 B

1. HERR RE

B BIRNA s Ee&fe* (Dong
Myung A-45, Dong Myung AP-35) 3 &
BE&4 **(Verabond, Rexillium,NPG)zglxn
Mso e RBAS BWEsGch BER 8m,
1me] ER @RS bS] —m FHikdl =t
Mias EL&54S Crystobalite(Dents ply)
2 EHSESELL Ceramigold(Whip Mix
Codz myslgdor BR 4 &K & H&
@itel f5mdl =2l EiTsE T SEEe Y
(sand blast) gk # 400% &4 (sand paper)
2 4% XES WESH 23 KBARER
Bemsla RmKoll Yol BHEW kN~ 20
i emest #8 xylene % alcohol 2 MBS,
BEsta BRAgl o 160 ° Coll4 1417 &
ot wmBRE A7 o)

2. f8BE B=E

A PEER| B3 Mfe= Sprague- Dawley
% BARe EH KTAkdA 53 fibrobl-
ast-like cell 24 10 ~ 20 ¥R s
£ stock culture @ s BEHEK-S 10
% fetal bovine serum(FBS,GIBCO) o]
£%4% DME (GIBCO)e| penicillin G (100
IU/ml ), streptomycine(100gzg/ml) % fun-
gizone(0.25x8/ml )& Whnste] M3 ok
BE#%e) pHE 7.2 ~7.4% WEshs, stock
culture &= 7 Brfr} 8 HrsIA o K& 4
AAl o] Ml —BE Miadk BEd FIRSHY ok
fife= ®mE 37°C, BE 95 %, WRE7TL2BE
5 %2 REEsL~ Ui (Forma Scientific)
ol 4 KrFsld o BEKL E 4Hw} TEk
3hgd o}

M EG RS Bt stock culturedr #
BIS 0.259% trypsin o2 @B« MilE 7
A7) 3 0.2 % trypan blue 2 FHEI # M
#itEs (ERMA) & FiEste #lags BEst
Qow, E# wHmEsE 2 X 104cells/ml o]
HEE flagEne ek BR 35™ Mk
gz petridish(FALCON)o| 3ml#¥ 4
T % REBAS dold REsEE BIRE A B
#3519tk REBH-S BASA @2 petri dish
Mol 4 Exmes BiE Miad HEKos 3

of olg WEE A% KR BRI

3. g BiE
¥# 20, 48, 7TAEA MEKE FHESH
Rsled petri dish®| 5%®KE el Dulb-
ecco’s phosphate buffer saline(DPBS ,pH
7.4)0% 2@ Aol % 0.25% trypsin 2
2 e BiEAA 0.2% trypan blue @ %
el fmfze] vitality & st MmEREHE
2% (ERMA) & Mk ®Biestgch
Hax Ml BEEBESIY 95 % EHEERA
A FHE D EEREE RS obF MEREHR
7 (cell multiplicatiam efficiency) 3} ¥R
Froll B3 MBHMEREE (relative growth
rate) & odo] o] 5 Kawaharaf 18’ o]l Z£3}
Mo eas (Tab. 1) 2 W44 EBREES
TR ES Plestsch

4. #MMRME BT

A Aol B BREED HREES dohir
Betel mfass®E 2R, 48, 7 A petri di-
sh& @iz B (A.0)d4 10052
BEd og & RAWe MlkES LB BE
skglel :

I, BEERIER
Ml e (3 HERD BB #@

JEE MfE WEsl MM BES B4 o
I e #HRE Ak
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Table 1. Detinition and classitication of cytotoxic scores based on relative growth rate (RGR).

RGR (%) Score Classification
- 100 - — None
:/5 - 99 + Weak
50-74 + Moderate
25-49 +++ Marked
1-24 ++++ Strong
0 +++++ Extreme

Table 2. Effect of several dental casting alloys upon cell multiplication of cultured fibroblast

(x 10? cells/mi)

Start

Group 2 days 4 days 7 days
Control 2.0 5806 122 £22 185+29
Experimental

Gold 2.0 55%13 112+£28 182 +2.2

Dong Myung A-45 20 5313 107 £ 1.9 182 20

Dong Myung AP-35 2.0 5317 102 £22 172 £2.2

Verabond 2.0 4314 73%15 13315

Rexillium 2.0 43 1.1 7810 142 +£22

NPG 2.0 25t 13 447 1.1 8814
Mean £ S.D.

Significance of paired differences from control group was tested with Student’s t-test at P=0.05.

1. HERE¥

Aho]l WAS R ¥-& petri disho] £ykEsl
HRRN Miuc o] Rl wel WSk
¥ ARER] ol = KE4rol petri dish EEe)
FRSIY 31, fifae] s HERo=2H =/K,
L, BRI 9 BEMo2 Bl 5
2 H#koll petri dish®) KW HE—ElEe
Bsto] tresr e (Fig.2 A) , Bspo]
ol =2} #ik Mg Bmse] BE 4R
A& petri dishe] EEio] MRl #all 4 K
s Fldga(Fig.2B), & 7 Axd<= o
£ o] WEStZ M-S Ammoer —gdt
BHS w9t (Fig.2C).

T il B5E MAfFEd9) 2 X 104 cells
/mlo] #% 2 AL (5.8 £0.6) X 10*ce-
IIs /ml, % 4 A€ (12.2 +2.2) x10¢
cells/ml, & 7 Haoll& (18.5 +2.9)X10*
cells/ml =4 (Tab 2,Fig.1) ffaHse ma(CM-
E)2 £#% 2.9,2.1,1.52 B§fElo] B3k
wle}l MKeTE-S Mk = gl 0w frbaiok e
(General CME)& 9.3 22 velygcl(Tab.3)

2. BERRE

DM & -
Mies Rirow AT BB AKAE Mk
orasl MEIURTE o] HRBES el Ay
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Table 3. Cell multiplication efficiency (CME).

Group CME* General
2 days 4 days 7 days CME**
Control 2.9 2.1 1.5 9.3
Experimental
Gold 2.8 2.0 1.6 9.1
Dong Myung A-45 2.7 2.0 1.7 8.6
Dong Myung AP-35. 2.7 1.9 1.7 8.6
Verabond 2.2 1.7 1.8 6.7
Rexillium 22 1.8 1.8 7.1
NPG 1.3 1.9 1.9 44

* CME = Mean number of living cell in successive culture days
Mean number of living cell in previous culture days

#*General CME —Mean number of l%y%ng cell in the 7th culture days
Mean number of living cell in the start

Table 4. Relative growth rate (RGR)._

RGR*

Group 2 days 4 days 7 days
Control 100 - 100 100
Expefimental

Gold 94.8 91.8 98.4

Dong Myung A-45 91.4 87.7 973

Dong Myung AP-35 91.4 83.6. 93.0

Verabond 74.1 59.8 71.9

Rexillium 74.1 63.9 76.8

NPG 43.1 385 47.6
*RGR= Mean number of living cell in respective specimen

Mean number of living cell in normal control

o2 FEA Jebdoh(Fig.3).

MR 5

% 2H, 4H, 7HAJ £% (5.5+1.3) xX10*
cells/ml,(11.2+2.8) x 10¢ cells/ml,(18.

242.2) X 10* cells/ml (Tab.2,

Fig.1)el5

i, ojd] =& MifuEmEEe £4 2.8,2.0,1.6

28 T faae s 9.1 24 HREs =
3 A R 1 (Tab.3), HRH gk M
R EEs 22 94.8,91.8,98.4 2 “E}
whoh (Tab.4).

2) Dong Myung A-45
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&&8o| 45%< Dong Myung A-45 Ak

M BAel sEel FLIY MA#EA-S by

ERS 58 AAoke] EERA AhE MRSl | -, BE 4849 BB BB K EF M

BERS BRY T AR BE R X
wlel AR HE magmerr winsdoh(Fig.4).
Ml B5E 28, 4H, 7BAY £% (5.3
+£1.3) X 10¢ cells/ml, (10.7 £1.9)X10*
cells/ml, (18.0 £2.0) X 10* cells/ml 24

4
‘(x 10 cells/ml)

2 days 4 days 7 days

il
%H

20,

15

*COABCDEF COABCDE FV COABCDEF
Fig. 1. Effect of several dental casting alloys upon

cell multiplication of cultured rat fibroblast.

*Co: Control A : Gold
B : Dong Myung A-45 C : Dong Myung AP:35
D : Verabond E : Rexillium
F : NPG

P EEAEmES Jelbd o (Tab.2,3,4,
Fig.1).

3) Dong Mpyung Ap-35

&&%o] 15%9 Dong Myung Ap-35& K2
A BB ARFEE fiavBd MmiRenE 8
o] Dong Myung A-45 K9 BB A9
A debget (Fig.s). ks 552 A,
4B, 7RAd £%(5.3%1.7) x 10*
/ml,(10.2+2.2) X 10*cells/ml,(17.242.2)
X 10%*cells/ml o]gic}. ¥#E 2 AAd]= Dong
Myung A-45 9} z+2 HEMREMES el
o & 4 859 7 B¥ & #ig, Dong My-
ung A-45 0} EF WAE  AEEKREHES
Byl (Tab.2,3,4, Fig.1).

4) Verabond

YA - g50] ERHQ) Verabond & RiE o
M3 5B Miee] MAERC] HER s M
#okA] Zelgm =84 seiREs Hipe Mk
7b i RBE BEANY (Fig.6).  fiful
L EEE 2H, 4H, 78R &% (4.321.4)
X 104cells/ml, (7.3 £1.5) X 10%cells/ml,
(13.311.5) X 10*cells /ml & #WH ¥l
ME MRS EE = &4 74.1,59.8,71.92 4
Elgtcl. kfam o= HREHH hal wmod ke
BREEE Jebda, #3] 55% 4849 EE=
e MBRBMEEE B9l (Tab.2,3,4,Fig.1).

cells

Table 5. Mean scores of cytotoxicity reduced from RGR values.

2 days 4 days 7 days
Gold + +
Dong Myung A-45 + +
Dong Myung AP-35 +
Verabond ++ + ++
Rexillium ++ +t +
NPG +++ ++H +++

—331—



5) Rexillium

AR YA -28¢ TRF o2 = Rexil-
lium$ RAH-o8 @A 58 Mivemmge| Ve-
rabond o] @} WIS (Fig.7). MRE
L oK% 26, 4H, 78 4 (4.3£1.1)
X 10*cells/ml, (7.8+1.0) X 10*cells/ml,
(14.2+2.2) X 10*cells/ml 24 &&E &4
o) BER g GO AEMRERES Lo,
% 48, 7TH®S EBE Verabonde] HBR
b BF A Jebdel (Tab.2,3,4,Figil).

6) NPG

NPGE& RHpow AT 5B K& 2 A
HE BTl 2o BuEER Hpe mik
7} BiEEe] Y9I — Mt MEe| EM
o] glgdov Rio= Fe dolxl ELW M
B hEREy ERMQ BEE L dch KM
MaEEs HRAS HEY L okl BERR
o] B3Il wel HHM EEW = HAs 1B
= iyt el o 2 Miam = Hin
Holc) (Fig.8). Mifag+= %% 2R, 41, TH
Ao} &% (2.5+ 1.3) X 10%cells/ml,(4.7+

1.1) X 10*cells/ml, (8.8 £1.4) X 10cells
/mlolgl 31 @Rkl B MHEBME L HES]
A et} (Tab.2,3,4, Fig.1).

LiES #4522 Kawahara%o) #%£3 6 B
Apa S {5 (Tab. 1) & FlAste & AN

MR HEsted 23tk #ié, Dong My-

ung A-45, Dong Myung Ap-35 2] B8 &M
o7 ey miaEss Jepld es Verabond
9} Rexilliume| 538 3T Mla#Ets Rx
Rexilliume] Verabond ¥t} #ifasgdko] &HF
o e Aoz Jepdeh NPGe #BE H%
gol MifaEtts vebd o (Tab.5).

N. E =

R AR A apERe Rkl A REBREA

B Mgond HAEE AN F BN B
5 BN FES Ik . ppre) 4
0 FrtEe BESHeY S s e BB
FRA S MfuEt: HiRog ™ Mg Besl
Mfanzd Sl wE MRRES AE, KRy
HRES By men B, BRERHE 4 BE
RAE RE, AR K3 MkEsag 8
o e Fo FHikol FHS ] S} 152,

A ERolA = RRENAY MIEES B
st 1-Fal B4 ERE: SRETHE
B A&+ #Mied E4£E4 (Dong Myung A-
45, Dong Myung AP-35) 18]l FELEBS
4 (Verabond, Rexillium, NPG)d] ¥3t #ifs
RIEHE S BTk

&3 R e d A2 ETER
o HEI BB ol B KEH KES JEl
Aotz H&std 2, Kawahara®” = L -~ graiia
of B & -sleldE - 440 pEs Bsd
R 64y RO AEEand ngod s
etel e ®BAR) 20% UTF7F =w HFe M
Radtee Holy] #hfEslel i RMiniEEe]
HeEls ol ®ESA ek & BERERIAE Mie
o EBE HRHd A gy AREEERS
Eld 1, Dong Myung A-45, Dong Myung
AP-35% Hhiée| E:Bs w72 MiaRtkol
Bargr Aoz JePdoyt, Dong Myung A-45
7} Dong Myung AP-353 ¢} #F o] BiFsl
HMRMES volovy &a ke BMITF
M@ M= Ao oA

& B FIMAxl Verabond 9} Rexilliumg
UA - 384400 oEX WHIMEREEER €
Be XML olFm vk UAS FFIL EHA
FELB &4 —mMe WEM HHo #H)
3 ERo] EEET RE) £HBH) m4 B
FEbe, MR I AEmE Y gu 2] % W
3+ RAEEV} RiEE o] Ref .

YA e o == KTEERE 8 A4

BEE S FREAA e BGE o AT

Ao sy BE % B BF 9 BE &K P A B BEY BE BHE $9%5EE
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ol A4 FPREERR HEo| Wol BMAF T A8 #
471 9l 31 25732 Mastromatteo & 30 2 Ni,
S:,NiO =221 &BH A HEo| X PR
#fhe BERTY AoE WY =3¢ My
ffage 302 Jdle) gRs mEe 80 %7t &
BH U -35 A4 HAAE Bt RERE
(positive dermal response)-g ylehlo] Ik
HEBAE S UA Kool &l =27 HE (all-
ergen) o2 fEHT T Qlcta &gk
o el #HE YL Aol k3 £BS
Boll = %S RS AN SBIa Yk
B Rl e BENES dRRE W
o] 29 o} Ml =l HFElAle  Aowm
A= 3 glel . Woody % ¥ 2 £ A -=
&3 B-2% 5460 3 EEEY K
o B3 MfIENERE AR SEEY BAE M
fadiS A Jehlx] ggod YA -25 4
& Bko EBE HI Mladns Jepisln
BEshd A o)A RUIM Fo geEmHe] B
By ol kA A7 HHCl WY 024
kel F glE o2 MMaEy B =te}
AR ES R2Er eRlve A4S 'Rt
B

SEEkell  #% 0 2 HES] A - 2EF440H
3 miaEl g5BdA ks VA -aF &
&o| 5353 WRREHERES JehY o v #
3 ZE9 GR KA oFF U2 449 HB
£ Mifadke] #HIA vebdclm HEshgithA
ERER UA - 3% 449 Verabond 2} Rex-
illiume] 58 &adel Wl 4By Hak
o] Wolx]7|= 3h} #HE V2| REhRoll A} 2ol
HErs 353 MleEns Jebdol 2z NP-
Ge] ElE BE Wil —I Mmigeo] MH
HE PIRS 293 2Rpo=: PEE M
fagu-& Jebl oh

o|2 3t HERIERE ol T MEIFEKRAA A
a4 el £88H KES —%3dcta
2 oy FREBERA 44, B3] NPGY
MRREME SR B A R A4 e

o

o] F 4ol W WY XS Hiiat A nrt
o mE AmEMolAe MiadEtt BEst R
Bl Az B4y ERo| fra=lck & A2 BHR

EE!

=
V. ia aff

BEAo4 BRASEL Y= wH g5l 4o
Dong Myung A-45, Dong Myung AP-35,
Verabond, Rexillium, NPGe} #igo) ¥3t
MR ERS B oo FL F RS dgivk

1. #4, Dong Myung AP-352 &8 4
faol] B EREMEo] EFHSIY o S8 BE
= kgL F3ek

2. FEE&B UA - 224542 Verabond o}
Rexilliume] #8 Z7]dl& HF M@0
MES g ou BRol KRB =l mHEs = |
e By ch

3. NPG9| BB E®mAK® 713 #3514 M

BaiiEe] MM= gl AR Reo] Ml =tet

EF EEE e @A ngou BB Kigd
+ "z E3hgich
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~— Abstract —
A Study on the Toxicity of Several Dental Casting Alloys
GiJin Kim, D.D.S., Charn Woon Park, D.D.S., Ph.D.

Dept. of Prosthodontics, School of Dentistry, Chon Buk National University

This study was performed to investigate the biocompatibility of several dental casting alloys
(Gold, Dong Myung A-45, Dong Myung AP-35, Verabond, Rexillium, NPG) employing tissue
culture.

Fibroblast-like cells derived from the subcutaneous tissue of Sprague-Dawley rat were cultivat-
ed in DME medium with the addition of those alloys. Results were assessed by calculating the cell
multiplication rate and relative growth rate and by observing the morphology of cells in the
presence of the specimens.

Gold was indicated to be most biocompatible with fibroblast-like cell. Dong Myung A-45 and
Dong Myung AP-35 showed very similar effects on the cells as did Gold.

Also there was a decrease in cytotoxicity of the alloys as the concentration of gold increased.
Verabond and Rexillium showed a decreased in cell mutiplication rate as compared to low gold
alloys. NPG exhibited the most severe cell toxicity among the tested alloys.
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Fig. 5.

Fig. 6.

Fig. 7.

Legend for Figures

Inverted phase contrast microscopic findings of cultured rat fibroblast-like cells
in the control medium for 2 days (A), 4 days (B), 7 days (C). x100.

Sections of fibroblast-like cell culture in presence of a Gold disc for 2 days (A),
4 days (B), 7 days (C). Dark area on left was a Gold disc. Showing normal
appearance. x100.

Sections of fibroblast-like cell culture in presence of Dong Myung A-45 disc for
2 days (A), 4 days (B), 7 days (C). x100.

Sections of fibroblast-like cell culture in presence of Dong Myung AP-35 disc for
2 days (A), 4 days (B), 7 days (C). x100.

Sections of fibroblast-like cell culture in presence of Verabond disc for 2 days (A),
4 days (B), 7 days (C). x100.

Sections of fibroblast-like cell culture in presence of Rexillium disc for 2 days (A),
4 days (B), 7 days (C). x100.

Sections of fibroblast-like cell culturein presence of NPG disc for 2 days (A), 4
days (B), 7 days (C). x100.
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Fig. 2.
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